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TITLE OF THE INVENTION o 

ACETOPHENONE POTENTIATORS OF METABOTROPIC GLUTAMATE RECEPTORS 

BACKGROUND OF THE INVENTION 

The excitatory amino acid Lglutamate (sometimes referred to herem simply as 

gl utarr*te) through its many receptors mediates most of the excitatory "^77™*™ 
me mammalian central nervous system (CNS). The excitatory amino zeds, mc.ud.ng glu.an.ate 
are of great physiological imponance, playing a role in a variety of physiology P^~ h 
as .ong^rmpotentiation (learning and memory), the development of synaptic plasticrty, motor 

control, respiration, cardiovascular regulation, and sensory perception. 

Glutamate acts via at least two distinct classes of receptors. One class ,s composed 
of the ionotropic glutamate (iGlu) receptors that act as ligand-gated ionic channels. V.a 
activation of the iGlu receptors, glutamate is thought to regulate fas. neuronal tiansm.ss.on 
within me synapse of two connecting neurons in the CNS. The second genertd type of receptor 
the G-protein or second messenger-linked "metabotropic" glutamate (mGluR) receptor. Both 
types of receptors appear not only .0 mediate normal synaptic transmission along exctatory 
pathways, bu. also participate in the modification of synaptic connections during development 
and throughout life. Schoepp, Bockaert, and Sladeczek, Trends in Pharmacol. Sc., 1 1, 508 
(1990); McDonald and Johnson, Brain Research Reviews, 15, 41 (1990). 

The present invention relates to potentiators of mGlu receptors, in particular 
mGluR2 receptors. The mGluR mceptors belong to the Type IB G- protein coupled receptor 
(GPCR) superfamily. This superfamily of GPCR'sf including the calcium-sensing receptors. 
OABAB receptors and pheromone receptors, which are unique in that they are activated by 
binding of effectors ,0 the amino-terminus portion of the receptor protein. The mGlu receptors 

transduction pathways. Ozawa, Kamiya andTsuzuski, Prog. Neurob.0.. 54, 581 (1998). They 
bave been demonstrated .0 be .ocalized bom pre- and post-synaptically where mey can regulate 
neurotiansmittermlease.ei.hergluum.ateoromerneumti.nsmitiers.ormod.fymepost-synapt.c 

response of neurotransmitters, respectively. 

At present, there are eight distinct mGlu receptors that have been pos.uvely 
identified, cloned, and their sequence* reported. These are further subdivided based or. the.r 
amino acid sequence homology, their ability .0 effect certain signal transduction mechamsms 
and their known pharmaco.ogica. properties. Ozawa, Kamiya and Tsuzuski, ^Neurob.0 54, 
581 (1998). For instance, the Group I mGluR receptors, which include the mGlulR and mGluSR, 
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are known to activate phospholipase C (PLC) via Gaq-proteins thereby resulting in the increased 
hydrolysis of phosphoinositides and intracellular calcium mobilization. There are several 
compounds that are reported to activate the Group I mGlu receptors including DHPG, (R/S)-3,5- 
dihydroxyphenylglycine. Schoepp, Goldworthy, Johnson, Salhoff and Baker, J. Neurochem., 63, 
769 (1994); Ito, et al., keurorep., 3, 1013 (1992). The Group U mGlu receptors consist of the two 
distinct receptors, mGluR2 and mGluR3 receptors. Both have been found to be negatively 
coupled to adenylate cyclase via activation of Gai-protein. These receptors can be activated by a 
selective compound such as lS,2S,SR,6S-2 aniinobicyclo[3.1.0]hexane.2,6-dicarboxylate. Monn, 
et al., J. Med. Chem., 40, 528 (1997); Schoepp, et al., Neuropharmacol., 36, 1 (1997). Similarly, 
the Group TH mGlu receptors, including mGluR4, mGluR6, mGluR7 and mGluRS, are negatively 
coupled to adenylate cyclase via Gai and are potently activated by L-AP4 (L- (+) -2-amino-4- 
phosphonobutyric acid). Schoepp, Neurochem. Int., 24, 439 (1994). 

It has become increasingly clear that there is a link between modulation of 
excitatory amino acid receptors, including the glutamatergic system, through changes in 
glutamate release or alteration in postsynaptic receptor activation, and a variety of neurological 
and psychiatric disorders, e.g. Monaghan, Bridges and Cotman, Ann. Rev. Pharmacol. Toxicol., 
29, 365-402 (1989); Schoepp and Sacann, Neurobio. Aging, 15, 261-263 (1994); Meldrum and 
Garfhwaite, Tr. Pharmacol. Sci., 11, 379-387 (1990). The medical consequences of such 
glutamate dysfunction makes the abatement of these neurological processes an important 
therapeutic goal. 

SUMMARY OF THE INVENTION 

The present invention is directed to compounds which are potentiators of 
metabotropic glutamate receptors, including the mGluR2 receptor, and which are useful in the 
treatment or prevention of neurological and psychiatric disorders associated with glutamate 
dysfunction and diseases in which metabotropic glutamate receptors are involved. The invention 
is also directed to pharmaceutical compositions comprising these compounds and the use of these 
compounds and compositions in the prevention or treatment of such diseases in which 
metabotropic glutamate receptors are involved. 
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DETAILED DESCRIPTION OF THE INVENTION 

The present invention is directed to compounds of the formula I: 



R z O 



W-(CH 2)m -t; ^ ^ 




I 

5 wherein: 

W is selected from the group consisting of: 

(1) tetrazolyl, 

(2) CO2H, 

(3) NHS02Ci_6alkyl, and 
10 (4) CONHCO-Ci_6alkyl; 

X is selected from the group consisting of: 

(1) -O-, 

(2) -S-, and 
15 (3) -NH-, 

(4) -N(Ci-6alkyl)-, 

(5) a bond; 

Y is selected from the group consisting of: 
20 (1) -O-, and 

(2) -S-; 

Rl is selected from the group consisting of: 

( 1 ) C 1 -6alkyl , which is unsubstituted or substituted with a substituent selected from: 

25 (a) halogen, 

(b) hydroxyl, and 

(c) phenyl, wherein the phenyl is unsubstituted or substituted with 1-5 
substituents independently selected from halogen, cyano, CF3, hydroxyl, 
Ci_6alkyl, and OCi-6alkyl, 
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(2) C3-7cycloalkyl, which is unsubstituted or substituted with halogen, hydroxyl or 
phenyl, and 

(3) phenyl, wherein the phenyl is unsubstituted or substituted with 1-5 substituents 
independently selected from halogen, hydroxyl, cyano, CF3, Ci^alkyl, and OCi- 

5 6alkyl, wherein the Ci-6alkyl and OCi-6alkyl are linear or branched and 

optionally substituted with 1-5 halogen; 

R2 is selected from the group consisting of: 

(1) hydroxyl, 
10 (2) halogen, 

(3) OCi-6alkyl, and 

(4) C i-6alkyl, which is unsubstituted or substituted with halogen, hydroxyl or phenyl; 

R3 is selected from the group consisting of: 
15 (1 ) Ci-6alkyl, which is unsubstituted or substituted with halogen, hydroxyl or phenyl, 

and 

(2) halogen, and 

(3) hydrogen; 

20 R4 is selected from the group consisting of: 

(1) hydrogen, 

(2) halogen, and 

(3) Ci-6alkyl; 

25 m is an integer selected from 0, 1 , 2 and 3; 

n is an integer selected from 0, 1 , 2, 3, 4, 5 and 6; 

and pharmaceutical^ acceptable salts thereof and individual diastereomers thereof. 

A first embodiment of the present invention includes compounds wherein W is 

30 tetrazolyl. 

A second embodiment of the present invention includes compounds wherein W is 

CO2H. 

An embodiment of the present invention includes compounds wherein 

X is -O-. 
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An embodiment of the present invention includes compounds wherein 

Y is -O-. 

An embodiment of the present invention includes compounds wherein 
X is a bond and Y is -O-. 
5 An embodiment of the present invention includes compounds wherein 

Rl is Ci-6alkyl. 

An embodiment of the present invention includes compounds wherein 
Rl is C5_6cycloalkyl. 

An embodiment of the present invention includes compounds wherein 

10 Rl is CH3. 

An embodiment of the present invention includes compounds wherein 
Rl is CH(CH3)2- 

An embodiment of the present invention includes compounds wherein 
Rl is CH2CH3. 

15 An embodiment of the present invention includes compounds wherein 

Rl is CH2CH2CH3. 

An embodiment of the present invention includes compounds wherein 

Rl is cyclopentyl. 

An embodiment of the present invention includes compounds wherein 
20 Rl is CH2-cyclopentyl. 

An embodiment of the present invention includes compounds wherein 

Rl is phenyl. 

An embodiment of the present invention includes compounds wherein 
Rl is CH2phenyl. 

25 An embodiment of the present invention includes compounds wherein 

R2 is hydroxyl. 

An embodiment of the present invention includes compounds wherein 

R2 is chloro. 

An embodiment of the present invention includes compounds wherein 
30 R3 is Ci-6alkyl. 

An embodiment of the present invention includes compounds wherein 

R3 is CH 3 . 

An embodiment of the present invention includes compounds wherein 
R3 is CH2CH3. 
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An embodiment of the present invention includes compounds wherein 

R3 is CH2CH2CH3. . 

An embodiment of the present invention includes compounds wherem 

R 3 i, chloro. ^ of ^ ^ . nvention includes compounds wherein 

An embodiment of the present invention includes compounds wherein 
An embodiment of the present invention includes compounds wherein 
An embodiment of the present invention includes compounds wherein 
An embodiment of the present invention includes compounds wherein 
An embodiment of the present invention includes compounds wherein 
niS4 ' Thecompoundsofthepresentinventionarepotentiatomofmetnbottopic 
^.(mG^rece^or function, in particular thev are potentiators of mGluRSreceptors. 
Tha^ thecompoundsofmepresentinventiondonotappeartobindatmeglutamare 

the Impounds of the present invention increase mG.uR receptor response .fcf- 
potentialre are expected to have meir effect a^^ 

„ me respond of such receptors to glutamate or glutamate agomsts, enhancmg the 
IXo^Lptors.ltis^^^^ 

expected ,0 increase the effectiveness of glutamate and glutamate agon.se of tire ^mG.uR2 
~ Thus, the potentiators of the present invention are expected to be useful m the treatment 

described to be treated herein and others mat can be treated by such potenttators as are 

anoreciated by those skilled in the art. 

PP "Thecompoundsofthepresentinventionmaycontainoneormoreasvmmemc 

centers and can thus occur as racemates and racemic mixtures, single enantmmers, 
Isomeric mixtures and individual diastereomers. Additional asymmetnc centers may be 



mis 0. 
10 misl. 
n is 1. 
nis 2. 

15 

nis 3. 



20 
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present depending upon the nature of the various substituents on the molecule. Each such 
asymmetric center will independently produce two optical isomers and it is intended that all of 
the possible optical isomers and diastereomers in mixtures and as pure or partially purified 
compounds are included within the ambit of this invention. The present invention is meant to 
comprehend all such isomeric forms of these compounds. Formula I shows the structure of the 
class of compounds without preferred stereochemistry. 

The independent syntheses of these diastereomers or their chromatographic 
separations may be achieved as known in the art by appropriate modification of the methodology 
disclosed herein. Their absolute stereochemistry may be determined by the x-ray crystallography 
of crystalline products or crystalline intermediates which are derivatized, if necessary, with a 
reagent containing an asymmetric center of known absolute configuration. 

If desired, racemic mixtures of the compounds may be separated so that the 
individual enantiomers are isolated. The separation can be carried out by methods well known in 
the art, such as the coupling of a racemic mixture of compounds to an enantiomerically pure 
compound to form a diastereomeric mixture, followed by separation of the individual 
diastereomers by standard methods, such as fractional crystallization or chromatography. The 
coupling reaction is often the formation of salts using an enantiomerically pure acid or base. The 
diasteromeric derivatives may then be converted to the pure enantiomers by cleavage of the 
added chiral residue. The racemic mixture of the compounds can also be separated directly by 
chromatographic methods utilizing chiral stationary phases, which methods are well known in 
the art. 

Alternatively, any enantiomer of a compound may be obtained by stereoselective 
synthesis using optically pure starting materials or reagents of known configuration by methods 
well known in the art. 

As appreciated by those of skill in the art, halo or halogen as used herein are 
intended to include fluoro, chloro, bromo and iodo. Similarly, Ci-6, as in Cl-6alkyl is defined to 
identify the group as having 1, 2, 3, 4, 5 or 6 carbons in a linear or branched arrangement, such 
that Ci-galkyl specifically includes methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, tert- 
butyl, pentyl, and hexyl. A group which is designated as being independently substituted with 
substituents may be independently substituted with multiple numbers of such substituents. 

The term "pharmaceutically acceptable salts" refers to salts prepared from 
pharmaceutical^ acceptable non-toxic bases or acids including inorganic or organic bases and 
inorganic or organic acids. Salts derived from inorganic bases include aluminum, ammonium, 
calcium, copper, ferric, ferrous, lithium, magnesium, manganic salts, manganous, potassium, 
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sodium, zinc, and the like. Particularly preferred are the ammonium, calcium, magnesium, 
potassium, and sodium salts. Salts in the solid form may exist in more than one crystal structure, 
and may also be in the form of hydrates. Salts derived from pharmaceutically acceptable organic 
non-toxic bases include salts of primary, secondary, and tertiary amines, substituted amines 

5 including naturally occurring substituted amines, cyclic amines, and basic ion exchange resins, 
such as arginine, betaine, caffeine, choline, N,N'-dibenzylethylene-diamine, diethylamine, 2- 
diethylaminoethanol, 2-dimethylaminoethanol, ethanolamine, ethylenediamine, N-ethyl- 
morpholine, N-ethylpiperidine, glucamine, glucosamine, histidine, hydrabamine, isopropylamine, 
lysine, methylglucamine, morpholine, piperazine, piperidine, polyamine resins, procaine, purines, 

10 theobromine, triethyl amine, trimethylamine, tripropylamine, tromethamine, and the like. 

When the compound of the present invention is basic, salts may be prepared from 
pharmaceutically acceptable non-toxic acids, including inorganic and organic acids. Such acids 
include acetic, benzenesulfonic, benzoic, camphorsulfonic, citric, ethanesulfonic, fumaric, 
gluconic, glutamic, hydrobromic, hydrochloric, isethionic, lactic, maleic, malic, mandelic, 

15 methanesulfonic, mucic, nitric, pamoic, pantothenic, phosphoric, succinic, sulfuric, tartaric, p- 
toluenesulfonic acid, and the like. Particularly preferred are citric, hydrobromic, hydrochloric, 
maleic, phosphoric, sulfuric, fumaric, and tartaric acids. It will be understood that, as used 
herein, references to the compounds of Formula I are meant to also include the pharmaceutically 
acceptable salts. 

20 Exemplifying the invention is the use of the compounds disclosed in the 

Examples and herein. Specific compounds within the present invention include a compound 
which selected from the group consisting of the compounds disclosed in the following Examples 
and pharmaceutically acceptable salts thereof and individual diastereomers thereof. 

The subject compounds are useful in a method of potentiating metabotorpic 

25 glutamate receptor activity in a patient such as a mammal in need of such inhibition comprising 
the administration of an effective amount of the compound. The present invention is directed to 
the use of the compounds disclosed herein as potentiators of metabotorpic glutamate receptor 
activity. In addition to primates, especially humans, a variety of other mammals can be treated 
according to the method of the present invention. 

30 The present invention is further directed to a method for the manufacture of a 

medicament for potentiating metabotorpic glutamate receptor activity in humans and animals 
comprising combining a compound of the present invention with a pharmaceutical carrier or 
diluent. 
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The subject treated in the present methods is generally a mammal, preferably a 
human being, male or female, in whom potentiation of metabotorpic glutamate receptor activity 
is desired. The term "therapeutically effective amount" means the amount of the subject 
compound that will elicit the biological or medical response of a tissue, system, animal or human 
5 that is being sought by the researcher, veterinarian, medical doctor or other clinician. It is 
recognized that one skilled in the art may affect the neurological and psychiatric disorders by 
treating a patient presently afflicted with the disorders or by prophylactically treating a patient 
afflicted with the disorders with an effective amount of the compound of the present invention. 

As used herein, the terms "treatment" and "treating" refer to treatment of the noted 
10 conditions, to ameliorating or controlling all processes wherein there may be a slowing, 

interrupting, arresting, controlling, or stopping of the progression of the disorder but does not 
necessarily indicate a total elimination of all disorder symptoms, as well as the prevention or 
prophylactic therapy to retard the progression or reduce the risk of the noted conditions, 
particularly in a patient who is predisposed to such disease or disorder. 
15 The term "composition" as used herein is intended to encompass a product 

comprising the specified ingredients in the specified amounts, as well as any product which 
results, directly or indirectly, from combination of the specified ingredients in the specified 
amounts. Such term in relation to pharmaceutical composition, is intended to encompass a 
product comprising the active ingredient(s), and the inert ingredient(s) that make up the carrier, 
20 as well as any product which results, directly or indirectly, from combination, complexation or 
aggregation of any two or more of the ingredients, or from dissociation of one or more of the 
ingredients, or from other types of reactions or interactions of one or more of the ingredients. 
Accordingly, the pharmaceutical compositions of the present invention encompass any 
composition made by admixing a compound of the present invention and a pharmaceutically 
25 acceptable carrier. By "pharmaceutically acceptable" it is meant the carrier, diluent or excipient 
must be compatible with the other ingredients of the formulation and not deleterious to the 
recipient thereof. 

The terms "administration of and or "administering a" compound should be 
understood to mean providing a compound of the invention or a prodrug of a compound of the 
30 invention to the individual in need of treatment. 

The utility of the compounds in accordance with the present invention as 
inhibitors of metabotropic glutamate receptor activity, in particular mGluR2 activity, may be 
demonstrated by methodology known in the art. Inhibition constants are determined as follows. 
The compounds of the present invention were tested in a [ 35 S]-GTPyS assay. The stimulation of 
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[ 35 Sl-GTPvS binding is a common functional assay to monitor God-coupled receptor in native 
andrecombinant receptor membrane preparation. Membmne from cells stably expressing 
hmGlu2CHO-Kl (50ug) were incubated in a 96 well plate for 1 hour in the presence of GTPyS 
(0 05nM) GDP (5uM) and compounds. The reaction was stopped by rapid filtration over 
Unifilter GF/B plate (Packard, Bioscience, Meriden CD using a 96-well cell harvester (Brandel 
Gaithersburg, MD). The filter plates were counted using Topcount counter (Packard Bioscience, 
Meriden CT USA). When compounds were evaluated as potentiator they were tested in the 
presence of glutamate (IfiM). The activation (agonist) or the potentiation of glutamate 
(potentiator) curves were fitted with a four parameters logistic equation giving EC 50 and ft 1 
coefficient using the iterative non linear curve fitting software GraphPad (San Diego C A, USA). 

In particular, the compounds of the following examples had activity in 
potentiating the mGluR2 receptor in the aforementioned assays, generally with an EC 5 0 of less 
than about 10 uM. Preferred compounds within the present invention had activity in 
Z mGluR2 recVptor in the aforementioned assays with an EC 50 of less than about 1 uM. Such 
a result is indicative of the intrinsic activity of the compounds in use as potentiators of mGluR2 
receptor activity. 

Metabotropic glutamate receptors including the mGluR2 receptor have been 
implicated in a wide range of biological functions. This has suggested a potential role for these 
receptors in a variety of disease processes in humans or other species. 

The compounds of the present invention have utility in treating, preventing, 
ameliorating, controlling or reducing the risk of a variety of neurological and psychiatric 
disorders associated with glutamate dysfunction, including one or more of the following 
conditions or diseases: acute neurological and psychiatric disorders such as cerebral deficits 
subsequent to cardiac bypass surgery and grafting, stroke, cerebral ischemia, spinal cord trauma, 
head trauma, perinatal hypoxia, cardiac arrest, hypoglycemic neuronal damage, dementia 
(including AIDS-induced dementia), Alzheimer's disease, Huntington's Chorea, amyotrophic 
lateral sclerosis, ocular damage, retinopathy, cognitive disorders, idiopathic and drug-induced 
Parkinson's disease, muscular spasms and disorders associated with muscular spasticity including 
tremors, epilepsy, convulsions, migraine (including migraine headache),.urinary incontinence, 
substance tolerance, substance withdrawal (including, substances such as opiates, nicotine, 
tobacco products, alcohol, benzodiazepines, cocaine, sedatives, hypnotics, etc.), psychos, 
schizophrenia, anxiety (including generalized anxiety disorder, panic disorder, and obsessive 
compulsive disorder), mood disorders (including depression, mania, bipolar chsorders), 
trigeminal neuralgia, hearing loss, tinnitus, macular degeneration of the eye, emesis, brain edema, 
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15 



pain (including acute and chronic pain states. sevc re pain, intractable pain. - 
post-traumatic pain), tardive dyskinesia, sieep disorders (including narcolepsy), attention 
deficitrtiyperactivity disorder, and conduct disorder. 

Of the disorders above, the treatment of migraine, anxiety, schrzophrenia, and 
epilepsy are of particular importance. Inapreferred embodiment the present invention provrdes 
a method for treating migraine, comprising: ff „ m „,», i„ 

administering toapatient in need thereof an effective amount ofacompound of f°™ ulaI J" 
softer pmfermd embodiment represent invention provides a method for preventing or treating 
anxiety, comprising: administering to a patient in need thereof an effective amount of a 
compo nd of formula I. Particular,, preferred anxiety disorders are genera,,zed 
panic disordered obsessive compulsive disorder. In anomer preferred embochmen. *e present 
Lention provides a method for trying schizophrenia, comprising: administenng to a paben, m 
need thereof an effective amount of a compound of formula I. In yet another preferred 
embodiment the present invention provides a method for treating epilepsy, compnsmg: 
administering to a patient in need thereof an effective amount of a compound of formula I. 

Of the neurological and psychiatric disorders associated with glutamate 
dysfunction which are treated according to the present invention, the treatment of migrame 
aLiety, schizophrenia, andepi.epsy are particularly preferred. Particularly P^™2 
disorders are generalized anxiety disorder, panic disorder, and obsesstve compulse dr«> der. 

Thus in a preferred embodiment the present invention provides a method for 
Ueatingmigraine, comprising: administering toapatient in need thereof an "^~™£L 
compound^fformulalorapharmaceuticalcompositionthereof. ^on^oftheavadaW sources 
of diagnostic tools, Borland's Medical Dictionary (23'dEd.. 1982, W. B. Saunde, Company, 
Philidelphia. PA), migraine is defined as a symptom complex of periodic headaches, usually 
temporal and unilateral often with imtabihty, nausea, vomiting, constipation or dtarrhea, and 
photophobia. As used herein tine term "migraine" includes these periodic headaches both 
temporal and unilateral, the associated irritability, nausea, vomiting, cons.ipat.on or diarrhea, 
photophobia, and other associated symptoms. The skilled artisan will reeogmze that there are 
Imauve nomenclatures, nosologies, and classification systems for neuro.ogrcai ,and psycruatnc 
disorders, including migraine, and mat these systems evolve with medical scentific progress. 

In another preferred embodiment the present invention prov.des a method for 
treating anxiety, comprising: administering toapatient in »^*^ f meff ^™'"2 
compound of formula I or a pharmaceutical composition thereof. A. present, the fourth edmon 
of tire Diagnostic and Statistical Manual of Mental Disorders (DSM-IV) (1994, Amencan 
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30 



Psychiatric Association, Washington, D.C.), provides a diagnostic tool including anxiety and 
related disorders. These inc.ude: panic disorder with or without agoraphobia, agoraphobia 
without history of panic disorder, specific phobia, social phobia, obsessive- compulsive disorder, 
post-traumatic stress disorder, acute stress disorder, generalized anxiety border, anxiety 
disorder due to a general medicai condition, substance-induced anxiety disorder and anxiety 
disorder not otherwise specified. As used herein the term "anxiety" includes treatment of those 
anxiety disorders and related disorder as described in die DSM-IV. The ski.led artis*, will 
recognize that there are alternative nomenc.atores, noso.ogies, and classification systems for 
^mlgica. and psychiatiic disorders, and particular anxiety, and mat these systems evolve with 

described in other diagnostic sources. .„., h ™ifnr 
In another preferred embodiment the present invention provides a method for 
treating depression, comprising: administering to a patient in need thereof an ««« a ; e "°' 
acompLundofformu.aiorapharmaceu.ica.compositiontiiereof. At present, die fourth edition 
of the Diagnostic and Statistical Manual of Men*. Disorders (DSM-IV) (1994, Amencan 
PsychiatrifAssciation, Washington, D.C.), provides a diagnostic too. inc.ud.ng depression and 
related disorder Depressive disorders include, for examp.e, single episodic or recurrent major 
depressive disorders, and dysthymic disorders, depressive neurosis, and neurotic depression; 
J.ancholic depression including anorexia, weight .oss, insomnia and ear.y morning waking, and 
psychomotor retardation; atypical depression (or reactive depression) including increased 
Ippetite, hypersomnia, psychomotor agitation or imtability, anxiety and ~"*> 

bipo.ar U disorder and cyclothymic disorder. As used herein the term '"^"^ 
treatment of those depression disorders and related disorder as desenbed in die DSM-IV^ 

In another preferred embodiment the present invention provides a method for 
treating epi.epsy, comprising: administering to a patient in need thereof an effective amount of a 
impound of Lnu.aIorapharmaceu.ical composition thereof. At present, *em are .vera, 
types and subtypes of seizures associated with epi.epsy. including idiopathic symptomatic^ and 
Otogenic. These epileptic seizures can be foca. (partial) or generatized. They can also be 

Ed by Jerome Engel, Jr. and Timothy A. Pedley. (Lippincon-Raven, Philadelphia. 1997). A. 
present the International Classification of Diseases, Ninth Revision, (.CD-9) proves a 
diagnostic tool inciuding epilepsy and related disorde,,. These include; genemhzed 

noninvasive epilepsy, genemlized convu.sive epilepsy, petit ma. status epi.epticus, grand ma. 
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notedherein. Mmpo unds are further useful in a method for the prevention. 

The subjeet com P oun0 * aforementioned diseases, disorders 

relevant circumstances. administered in combination 

> A potentiated amount of an mGluR agonist iop olinilt0 i 

' -aneffeetiveLuntofaeom^doffo^ 
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co administered mGlu agonist are able to be determined by one stalled m the art 

co admm.ste ^J^^ ^ p ^ tillventionrnay beu S edmcombma« 1 on W1 *oneo I 

m ore other drugs in the treatment, prevention, control, amelioration, or reduction of nsk of 
«or conditions for which compounds of Formula I or the otherdrugs may have at, htv 

luchother drug(s) may be administered, by a route and in an amount commonly usedAerefor, 
^onemlLJusyorsequenUai.yvvi.hacompoundofFormu.al. When a compound of 

JTL, However , te combination therapy may also includes therap.es m whrch the 
1ZL I.isalsoconremp.ared.ha.whenusedincombinadonwimoneormoreoteacuve 
"agents 2 compounds of the present invention and the other active ingredrents may be used 
Xe^hrLneachisuLsingly. Accordingly. the pharmaceuucalcomposmonso 
Convention include those that contain one ormore other active mgredrents, m addmon 

invention no. only with one other active compound, but also with two or more other acuve 

COmPOUndS - u^c*^**^*^**^*™^^ 
other drugs that are usedinthe prevention. treatment, control, amelioration, or "° 

rv^onLudethLti-atalsocontain one or more other active ingredients, ,n addttion to a 

, — ndof^— ecom ^ ndofthecorapoundofthepreseminv e„tion,o,he 
second active ingredient may be varied and will depend upon the effective dose of each 
T, t Generally an effective dose of each will be used. Thus, for example, when a 
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invention AnLthods include the step ofbringing the active 

ingredient mto assoe.at.on vnth the earner ^ 

to general. *e pharmaeeutieal eomposmons are prepan* by un ^ 
theactiveingredientintoasac^ 

and then, if neeessary, shaping the produet * e „, „ ^ uce ^ 

ingredients in the specified amounts. ingre dient may be in a 

The oharmaceutical compositions containing the active ingre 
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acceptable excipients which are suitable for th« ^anufacmre o, taWe^ Fhe^ P 
for example, inert diluents, such as calcium carbonate , sortum cartonafc 

example magnesium stearate, steanc acd or tale. The mbl « y ^ 
coatedbyimowntechmquestode.aymsm^ 

and themby provide a sustained aeon over a ^er P-od. For P ^ 
by the techniques described in the U.S. Patents 4,256,108, 4.160.45A 
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Dispersible powders and granules suitable tor p p dispersing 
in . wa ter emulsions. The otly phase may be a veget emulsi ^ n g agents 

W -J33.= = — — — • 

20 aqueous or oleagenous suspens.cn. Th.s suspense ™» whkh have ^ 

suspension inanon-,o*icparante^^^^^ 

1,3-butanediol. Among the acceptable ven ules ana ste rile, fixed oils are 

convendonauyemptoyedasasolventorsuspend ^^^J 0 ;*^, fatty acids such as 
oil may be employed including syntheuc mono- or otglycendes. In 

materials are cocoa butter and polyethylene glycols. 
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10 



15 



•„t«„.nt« iellies solutions or suspensions, etc., 
For topical use, creams, ointments, J elhes « *° of tnis 

nf The oresent invention are employed, (tor purpu^ 

dosage level may be about 0.01 to 250 mg*g P« oay to 5 0 r 5 to 50 

mg/k gperday. Peroral ^—^^^Lp^cuLy ..0.5.0. 10.0,15.0. 

day, preferably once or twice per day. ^watine or reducing the risk of 

neorologieal and psycmatrtc d,sorders associated » ^ ^ 
whichcompoundsof»ep re= 

ob^ed W hen.becompound^of*epr^..ave ^ wejght , prefcra b.y gtven 

3 asasingledailydoseorindivideddosestwotos^me ^ ^ to about 1000 

milligrams. This dosage regunen may be adjusted p cy o{ 

dosage for any particular pauent may be * e J Bbo lic stability and leng* of 

ind „din — 

action of that compound, the age, body weigi & 
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• ..ofe^reUondn.goombi^on.ti.csevcn.yofa.eparticul.rconMon.and 
administration, rate of excretion, aru 6 

the following Schemes and Examples, aiani e 



15 



20 



HQ- 



SCHEME 1 
JU LeWiSAC ' d HO^ 



W-(CH 2)m - 1 ^l x ^ ;rz 

1' 



R 2 O 

acy.aoonfoUowedbyanalkylarion^^^^ 

with an acid ch.oride in the presence of al*w.s "* dich , oro me,hane and 

tetrachlorideandutaniumteri^^ 

*e like. alkylated with variously substituted aryl compounds. 

The product obtatned ts then aftyUaed w, , z „ ^ ^ 

These aryl compounds contain linkers w,th a smtable leavmg gro p 



PCT/US2003/026377 

WO 2004/018386 



as solvent extraction, chromatography, crystaiiiza 

SCHEME 2 

R 2 Q 



V 

a R3 "rS^^ Rl — ^ 
v^Vy^ Catalyst 



10 



laction, chromatography, crystallization, distillafon and .he hke. 



-20- 



WO 2004/018386 



PCT/US2003/026377 



SCHEME 3 



R 2 O 



(CH2)m 



1 . Base 

2. (COCI) 2 

3. R 5 NH 2 
Base 



R 2 O 



NH 



15 



a W- ester) can also be converted into carboxylic 

Thealkylatedeompounds(whenW-ester)c ^ „ fint 

aci ds. amides, sulfonamides and imidea as shown » Scheme ^ ^ 
hydrolyzerUnmepresenceo^^ 

in a solvent such as water/droxane of water/ ' for , period of 1-16 hours. 

o^Uc.id.^^o^^ 

The carboxyhc acid can be further reacteo y such „ 

™moxalylch.onde(orouKr reagents such aa*^.^ fnjtrogen 

dichloromethane. This acid chloride can then be a base such M sodiu m hydride or 

lithium diisopropyl amide in a suuable solvent such as t y ^ rf ^ 

compound. The reacdon is generally run a. *™ g standard techniques 
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SCHEME 4 



10 



FV 



1.R 1 C0CI R 2 O 

Lewis Acid r3 ^A^^ r i 



H 3 CCr^ 2. pyridine HCI l| I 

HO 

\ 



R 2 O 



W-(CHa) m -^X x ^ Y -C^ 

, ,« in Scheme 1 a variety of substituted acetophenones can be 
synthesized as shown .n Scheme 4. A 2,3 sun ^ ^ presence 

spared using techniques we., know™ -he «*^£de to 
ofalewis acid such as aluminum mchlon ^ °" ^°^ ction generaUy pK ^ds by aliowing 
sowents such as dicMoromethane and mtroben ^ ^ ' of j^al hours , rod men 
mereacuontowarmfromO'Ctoambten.te^^^^ 

main^eriatambient.mpe.atutefotsevet.mo.e I lt at Kmperatures of 

then^movedusingasmtable^entsuchasp^dm^ ^^^^ 
,50-175 »C. The product from the reaction J Ration and to nke. 

techniques such as solvent — ° 

The product obtained is then alkylated wnn tosvlate, 

m^audthel^andare^m^^o^^o^ methoxyethane , etc ., 
hydroxide, and the like) in a suitable solvent <W£*£ . ^ ^ The 
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as or carboxylic acids, amides, sulfonamides and imides (when W- ester) 



as outlined in Schemes 2 and 3. 



10 



SCHEME 5 

OH O 



HO 



^r 1 bromine Br "Nj^ 5 Y^^ Rl 




| Base 
R 2 O 

• i e 1 ,Hctitnt e d2 4-dihydroxyacetophenonescanbetreateawitn 
Scheme 5. As shown, variously substituted 24 dihyd y F ^ ^ 

oxidation, aHcytodon. Ration, and hydrops reacuons ^^^JL schemes may be 
sKnedintheart. In somecases the orderof „~ U» S ^ 
varied to facility .he reaction or » ^ UnW ^.~ ^ xhese exam pie S a« 
„~ nmvided so that the invention might be more fully understood, ne 
rrutonTyandshou.dnotbeconsuued as Hmidng the invention m anyway. 
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EXAMPLE 1 

OH O 




vacuo iu &i 4. (4 .Cyclopentanecarbonyl-3-hydroxy ^ 

50% ethyl acetate/hexanes) » g.ve ■ 193 m » ^.c^penumecaxbonyl-S-hydroxy-Z- 

3H), 1.91-1.87 (m, 2H), 1.77-1.72 (m, 2H), 1.67-1.62 (m. 4H). MS (ESI). 379 (M + n) 
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■„n™«l 1 (2 4-dihydroxy-3-methyl-phenyl)-ethanone (500 mg, 2.1 mmol) and 4- 
cyclopentyl-l-(2,4-amyon»y -> ,r reaction mature was 

cyanobenzylbromide(500 mg, 2.6 mmol) m acetone (40 mL) at 45 
stined for 16 hr, then the acetone was removed in vacuo. The restdue was ™" 
, < H^romethane (100 mL) and water (100 mL). The organic layer was separated, dned over 

Mg 4 . - lira „ el , elutine 10-50% ethyl acetate/hex anes) to give 459 mg (61%) of 4 
20 mmol), trimethylsilylazide (198 mg, 0.23 mL 1.72 mm , ^ 

1 5 9 S.L5 1 -L49(m.2H),..20-L15(m,2H).MS(ESI):393(M + H)'. 
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15 



20 



EXAMPLE 3 

OH O 




xro 



cyciop^tyi-C-hy^^ 

me,han ° ne *^c^Q»n*y*^~™»^^« 
c Wt ,-(2.4^^ 

butoxyVbenzonitrile (208 mg, 0.82 mmol) in acetone (10 mL) at 45 L.. ine re 

.1 o, ,6 h, then the acetone was removed in vacuo. The residue was then nux^wun 

==c=^^ 

acetate/hexane. followed by 10% MeOH/dichloromethane) to gtve c y clopentyl-(2-hydroxy 
^UsL,500MHz), 51 3 W ^^^ 

,H). 4.19-4.09 On, 4H), 3.85 (quint, 1H), 2.00 (s, 3H), 1.94-1.88 (m, 6H), 1.78-1.74 (m, 2H), 
1.66-1.50 (m, 4H). MS (ESI): 437 (M + H)*. 



EXAMPLE 4 
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20 



2-Cyclopentyl-l-(2.hydroxy-3-methyl-4-{4-[4.(2H-tetrazol-5-yl)-phen 
ethanone 

Potassium carbonate (580 mg, 4.2 mmol) was added to a stirred solution of 2- 
cyclopentyl-l-(2,4-dihydroxy-3-methyl-phenyl)-ethanone (500 mg, 2.1 mmol) and 4-(4-Bromo- 
butoxy)-benzonitrile (661 mg, 2.6 mmol) in acetone (40 mL) at 45 °C. The reaction mixture was 
stirred for 16 hr, then the acetone was removed in vacuo. The residue was then mixed with 
dichloromethane (100 mL) and water (100 mL). The organic layer was separated, dried over 
MgS0 4 and then concentrated in vacuo to give a residue that was purified via column 
chromatography on silica gel (eluting 5-50% ethyl acetate/hexanes) to give 530 mg (62%) of 4- 
{4-[4-(2-Cyclopentyl-acetyl)-3-hydroxy-2-memyl-phenoxy]-butoxy}-benzonitrik as a white 
solid. 4-{4-[4-(2-Cyclopentyl-acetyl)-3-hydroxy-2-methyl-phenoxy]-butoxy}-benzonitrile(530 
mg, 1-3 mmol), trimethylsilylazide (300 mg, 0.35 mL, 2.6 mmol) and dibutyltin oxide (49 mg, 
0.20 mmol) were dissolved in toluene (20 mL) and heated to reflux for 16 hr. The reaction 
mixture was then cooled to rt and applied directly to a silica gel column (eluting first with 20% 
ethyl acetate/hexanes followed by 10% MeOH/dichloromethane) to give 2-cyclopentyl-l-(2- 
hydroxy-3-methyl-4-{4-[4-(2H-tetrazol-5-yl)-phenoxy]-butoxy}-phenyl)-ethanone as a white 
solid 'H NMR (DMSO-de, 500MHz), 5 13.02 (s, 1H), 7.99 (d, 2H), 7.80 (d, 1H), 7.15 (d, 2H), 
6.65 (d, 1H), 4.57-4.07 (m, 4H), 3.00 (d, 2H), 2.31-2.28 (m, 1H), 2.00 (s, 3H), 1.95-1.92 (m, 4H), 
1.77-1.74 (m, 2H), 1.61-.149 (m, 6H). MS (ESI): 451 (M + H) + . 

EXAMPLE 5 




l-(4-{4-[2-Bromo-4-(2H-tetrazol-5-yl)-phenoxy]-butoxy}-2-hydroxy-3-propyl-phenyl)-ethanone 
Potassium carbonate (690 mg, 5.0 mmol) was added to a stirred solution of 1- 
25 (2 4-Dihydroxy-3-propyl-phenyl)-ethanone (490 mg, 2.5 mmol) and 3-Bromo-4-(4-bromo- 

butoxy)-benzonitrile (1.00 g, 3.0 mmol) in acetone (40 mL) at 45 °C. The reaction mixture was 
stirred for 16 hr, then the acetone was removed in vacuo. The residue was then mixed with 
dichloromethane (100 mL) and water (100 mL). The organic layer was separated, dried over 
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MgS0 4 and then concentrated in vacuo to give a residue that was purified via column 
chromatography on silica gel (eluting 5-60% ethyl acetate/hexanes) to give 657 mg (59%) of 4- 
[4-(4-Acetyl-3-hydroxy-2-propyl-phenoxy)-butoxy]-3-bromo-benzonitrile as a white solid. 4-[4- 
(4-Acetyl-3-hydroxy-2-propyl-phenoxy)-butoxy]-3-bromo-benzonitrile (400 mg, 0.90 mmol), 

5 trimethylsilylazide (207 mg, 0.24 mL, 1.8 mmol) and dibutyltin oxide (34 mg, 0.135 mmol) were 
dissolved in toluene (15 mL) and heated to reflux for 16 hr. The reaction mixture was then 
cooled to it and applied directly to a silica gel column (eluting first with 20% ethyl 
acetate/hexanes followed by 10% MeOH/ dichloromethane) to give l-(4-{4-[2-Bromo-4-(2H- 
tetrazol-5-yl)-phenoxy]-butoxy}-2-hydroxy-3-propyl-phenyl)-ethanone as a white solid. ! H 

10 NMR (DMSO-de, 500MHz), 8 12.85 (s, 1H), 8.20 (d, 1H), 8.00 (dd, 1H), 7.81 (d, 1H), 7.29 (d, 
1H), 6.67 (d, 1H), 4.25-4.19 (m, 4H), 3.17 (s, 1H), 2.58 (s, 3H), 2.56-2.52 (m, 2H), 1.98-1.96 (m, 
4H), 1.48-1.43 (m, 2H), 0.86 (t, 3H). MS (ESI): 489 (M + H) + . 

EXAMPLE 6 



OH O 




15 i-(2-Hydroxy-3-methyl-4-{4-[4-(2H-tetrazol-5-yl)-phenoxy]-butoxy}-phenyl)-3-methyl-butan-l- 
one 

Isobutyryl chloride (1.25 g, 1.3 mL, 10.4 mmol) was added to a stirred solution of 
2-methylresorcinol (1 g, 8.0 mmol) and aluminum trichloride (1.39 g, 10.4 mmol) in 
dichloromethane (40 mL) at 0 °C. The reaction was allowed to warm to it, then stirred for 16 hr. 
20 It was then quenched by addition of IN aqueous HC1. The organic layer was separated, dried 
over MgS0 4 and then concentrated in vacuo to give a residue that was purified via column 
chromatography on silica gel (eluting 5-60% ethyl acetate/hexanes) to give 946 mg (57%) of 1- 
(2,4-Dihydroxy-3-methyl-phenyl)-3-methyl-butan-l-one as a white solid. 

Potassium carbonate (398 mg, 2.88 mmol) was added to a stirred solution of 1- 
25 (2,4-Dihydroxy-3-methyl-phenyl)-3-methyl-butan-l-one (300 mg, 1.44 mmol) and 4-(4-Bromo- 
butoxy)-benzonitrile (403 mg, 1.58 mmol) in acetone (20 mL) at 45 °C. The reaction mixture was 
stirred for 16 hr, then the acetone was removed in vacuo. The residue was then mixed with 
dichloromethane (100 mL) and water (100 mL). The organic layer was separated, dried over 
MgS0 4 and then concentrated in vacuo to give a residue that was purified via column 
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chromatography on silica gel (eluting 5-50% ethyl acetate/hexanes) to give 378 mg (69%) of 4- 
{4-[3-Hydroxy-2-methyl-4-(3-methyl-butyryl)-phenoxy]-butoxy}-benzonitrile as a white solid. 4- 
{4-[3-Hydroxy-2-methyl-4-(3-methyl-butyryl)-phenoxy]-butoxy}-benzonitrile (257 mg, 0.67 
mmol), trimethylsilylazide (155 mg, 0.18 mL, 1.3 mmol) and dibutyltin oxide (25 mg, 0.10 

5 mmol) were dissolved in toluene (12 mL) and heated to reflux for 16 hr. The reaction mixture 
was then cooled to it and applied directly to a silica gel column (eluting first with 20% ethyl 
acetate/hexanes followed by 10% MeOH/ dichloromethane) to give l-(2-Hydroxy-3-methyl-4- 
{4-[4_(2H-tetrazol-5-yl)-phenoxy]-butoxy}-phenyl)-3-methyl-butan-l-one as a white solid. 'H 
NMR (DMSO-d6, 500MHz), 8 13.03 (s, 1H), 7.95 (d, 2H), 7.85 (d, 1H), 7.10 (d, 2H), 6.65 (d, 

10 1H), 4.18-4.13 (m, 4H), 2.85 (d, 2H), 2.17-2.14 (m, 1H), 2.00 (s, 3H), 1.95-1.93 (m, 4H), 0.93 (d, 
6H). MS (ESI): 425 (M + H) + . 



EXAMPLE 7 



XT' 




H0 2 C 

4[4_(4-Acetyl-3-hydroxy-2-propyl-phenoxy)-butoxy]-benzoic acid 

Potassium carbonate (1.0 g, 7.7 mmol) was added to a stirred solution of l-(2,4- 
dihydroxy-3-propyl-phenyl)-ethanone (1.0 g, 5.2 mmol) and 4-(4-bromo-butoxy)-benzoic acid 
methyl ester (1.6 g, 5.7mmol) in acetone (52 ml) at 45°C. The reaction mixture was stirred for 18 
hr, then the acetone was removed in vacuo. The residue was washed with brine (150 ml) and 
extracted with dichloromethane (180 ml). The organic layer was separated, dried over Na 2 S0 4 , 
filtered and then concentrated in vacuo to give a residue that was purified via column 
chromatography on silica gel (eluting 1 - 35 % ethyl acetate /hexanes) to give 1.9 g (90%) of 4- 
[4_(4_acetyl-3-hydroxy-2-propyl-phenoxy)-butoxy]-benzoic acid methyl ester as an oil. 1.0 N 
Lithium hydroxide ( 22 ml) was added to a solution of 4-[4-(4-acetyl-3-hydroxy-2-propyl- 
phenoxy)-butoxy]-benzoic acid methyl ester (1.8 g, 4.5 mmol) in tetrahydrofuran ( 22 ml). The 
mixture was refluxed for 16 hr and then cooled to 0°C. 1.0 N HC1 aqueous solution was added to 
mixture until pH 5. The mixture was washed with brine ( 2x 60 ml) and extracted with ethyl 
acetate (2 x 70 ml). Organic extracts were dried over Na 2 S0 4 , filtered and concentrated in vacuo 
to give a brown solid. The crude solid was purified by column chromatography on silica gel 
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(elating first with 1 - 100% ethyl acetate/hexanes followed by 10 - 20 % methanol/ ethyl acetate) 
to give 4-[4-(4-acetyl-3-hydroxy-2-propyl-phenoxy)-butoxy]-benzoic acid as a tan solid. H 
NMR (DMSO-d*. 500MHz), 12.84 (s, 1H), 12.61 (s, 1H), 7.89 (d, 2H), 7.82 (d, 1H), 7.03 (d, 
2H), 6.67 (d, 1H), 4.16 (m, 4H), 2.64 (s, 3H), 2.57 (m, 2H), 1.99 (m, 4H), 1.49 (m, 2H), 0.87 (t, 
3H).MS(ESI): 387(M + H) + . 



EXAMPLE 8 




l. [ 2-Hydroxy-3-propyl-4-(4-{4.[2.(2H.tetrazol-5-yl)^^ 
10 was prepared in a similar method as outlined for l-(2-Hydroxy-3-propyl-4-{4-[4-(2H-tetrazol-5- 
yl)-phenoxy]-butoxy}-phenyl)-ethanone. MS (ESI): 439 (M + H) + . 



EXAMPLE 9 




l-(2-Hydroxy-3-methyl-4-{4-[4-^^ 

Potassium carbonate (1.577 g, 12.87 mmol) was added to a stirred solution of 4- 
(2-bromoethoxy)benz 0 nitrile (1.57 g, 6.17 mmol) and l-(2,4-dihydroxy-3-methyl-phenyl)- 
ethanone (0.85 g, 5.15 mmol) in acetone (50 mL). The reaction mixture was heated under reflux 
for 6 hours, filtered and then the acetone was removed in vacuo. The residue that was purified via 
column chromatography on silica gel (eluting 20-30% ethyl acetate/hexanes) to give 0.51 g 
(28 9%) of 4-[4-(4-acetyl-3-hydroxy-2-methyl-phenoxy)-butoxy]-benzonitrile as a white solid. 
MS (ESI)- 340 (M + H) + . 4-[4-(4.Acetyl-3-hydroxy-2-methyl-phenoxy)-butoxy]-benzonitrile 
(500 mg 1.47 mmol), trimethylsilylazide (424 mg, 0.49 mL, 3.68 mmol) and dibutyltin oxide (54 
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m. 0 22 mmol) were dissolved in toluene (30 mL) and heated to reflux for 16 hr Silica was 
on the horizon biotage unit (elating with 10% MeOH/ ch.oroform) to grve 
^UsU,500MHz),S12.84^ 

^ 4 ,7-4-14 (m. 4H). 2.62 (s, 3H>, 2.5 0-2.45 (m. 4H), 1.99 (s, 3H), 1.93-1.86 (m, 4H). 



EXAMPLE 10 



25 



H 3 CO z S 




W . [4 -(4-Acetyl-3-hydroxy-2-propy^^ 

Potlumcaxbonate^g, 15.9 mmol) was added » a stirred sohmon of l-(2,4- 

dihydrexy-3-propyl-phenyl^^ 

a 6 . 113 mmol) in acetone (100 ml) at 45°C. The reaction nuxture was strrred for four hours 
Lconcentild Lv^-The resulting oi» was washed with brine (2x80 ^-dextiacted 

fi3 and concentrated in vacuo to give a yel.ow soUd. The solid was punfied by cofcmn 

hydroxy- Tpropyl-phenoxyruethyD-benzoic acid methyl ester as a whue sohd £4 » 98*). A 
, J„f 4 (4 acetvl-3-hydroxy-2-propyl-phenoxymethyl)-benzo.c actd methyl ester (3.4 g, 

Edified to pH 5 with 6.0 N HC. aqueous so.ution. The mixture was washed 
^rdextracredwimemylaceme (2x100 ml). The organic layers were dnedoverNa.SO. 
^rLncentrared™*^ 

^zoic acid as a yellow solid (3.2 g, 100%). Freshly distilled oxaly. ch.onde (0.44 50 
^wtaddedToastirred solution of 4-(4-a^y.-3-hydroxy-2-propyl-phenoxyme,hy.)- 
ben Z ocacid(328mg,1.0mmol)indichloromethane(25ml)atrtundern,trogen. 



PCT7US2003/026377 

WO 2004/018386 



10 



(7.5 m.) and added in one portion toacooied stirred so.uuon of ^- h ^ 1 ^° 

yellowfoam. 'H NMR (DMSO-d, 500 MHz) 12.86 (a, 1H) 796 (d ^H) 1 ' 
2H), 6.73 (d, 1H), 5.28 (s, 2H), 2.90 (a, 3H), 2.61 <m, 2H), 2.58 (a, 3H), 1.49 (m. 2H), 0.91 (, 
3H). MS(ESI): 406 (M + H)\ 



EXAMPLE 11 



N' I. 
HN--N 




20 



25 



. ,1 Hvtoxv-3-p roP yl^{2-[4-(lH-tet^^ . , 

(50ml) wasadde4K 2 CO J (1.2g,8.8 m mol)and2-4--dihydroxy-3'-propylacet^^^ 
1 ZLT The reaction mixture was allowed to stir at 60°C for 18 hours, cooled to ammen, 

IXd on a Biotage horizon system (eluting 5%-30% ethyi acetate/hexanes) 

T^Sedsoludon of 4-l2-(4-ac e ty.-3-hydroxy-2-propylphenoxy)ethoxy ] benzonitri.e 
X^mmo,^^ 

n-butyltinoxide (30 mg, 0.1 mmoi). The reaction mrxture was sPrred at l ^J£**£ 
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iu mtvtr ( m,OD 500MHz) 8 8.0 (d, 2H), 8.7 (d, 1H), 
7.0 (d, 2H), 7.6 (d, 1H), 4.4 (s,4H), 2.6 (m, 2H), 2.3 Cs.JHJ, V 
455 (M*+l). 



5 



10 




MS(ESI)401(MM). 

EXAMPLE 13 




15 



20 



» ,« 4 (4 Acetyl-3-hydroxy-2-pr^^ 
sol « tt o„of4 W 4-ace t y W 
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filtered and concentrated in vacuo to give a brown oil. The oil was P unfi ^ by ^ . . . 
chromatographyon silica gel (eluting fu* with 30 - 100% ethyl acetateVhexanes 
25%meth7ol/ethyl^^^^^^ 

benzoylj-methanesulfonamide. *H NMR (CDCI3, 500MHz), 12.87 s, Ufc7 81 

(d m 7.05 (m, 2H), 6.43 (d, 1H),4.10 (m, 4H), 3.49 (s, 3H), 2.64 (m, 2H), 2.56 (s, 3H), 2.05 

(m, 4H), 1.55 (m, 2H), 0.94 (t, 3H). MS (ESI): 464 (M + H) + . 



10 



20 



25 



EXAMPLE 14 

OH O 




1- (2-Hydroxy-3-meftyl-4-(4-^^^^^ 

But y rylchloride(l.llg.l.08mL,10.4mmo!)wasad<ted«. ! .8t.r re dsolut 1 onof 

2- methy.msorcino. (1 g, 8.0 mmol) and aluminum trich.oride (1.39 * 

dich.orome.hane (40 mL) a. 0 °C. The reaction waa allowed to warm to rt. then surrey for 16 hr. 
It was then quenched by addition of IN aqueous HC1. The organic .ayer was separated dned 
over MgSO, and then concentrated in vacuo to give a residue mat was punfied v,a co.umn 
chromatography on sihca gel (during 5-60% ethyl acetate/hexanes) .o gtve 824 mg (53%) of 1- 
(2,4-Dihydroxy-3-methyl-phenyl)-butan-l-one as a white sohd. 

Potassium carbonate (569 mg, 4.12 mmol) was added to a surred soluuon of 1- 
( 24-Dihydroxy-3-memy.-phe„y^^ 

^ le( 628mg, 2.47 mmo.) in acetone (30 mL) a, 45 »C. The reaction mature was surred 
for 16 hr, then the acetone was removed in vacuo. The residue was then mrxed w.,h 
dichloromethane (100 mL) and water (100 mL). The organic layer was separated dned over 
Mg S0 4 and then concentrated in vacuo to give a residue mat was punfied ^ 
chromatography on sifica ge. (e.uting 5-50% ethyl acetate/hexanes) to grve 605 mg (80% of 4- 
^-ButyryW-hydroxy-^methy^henoxyVbutoxyl-benzonioile as a wh.te sohd 4-[4-(4- 
Butyryl-3-hydroxy-2-methyl-phenoxy>butoxy)-benzonimle (400 mg, 1.09 mmol) 

disso.vld in tolueoe (15 mL) and heated to reflux for 16 hr. The reacnon «*» was then 
cooled to r, and applied directly to a silica ge. column (e.uting firs, w.th 20% ethy. 
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MS(ESI):411(M + H) + 

EXAMPLE 15 



5 




N' T 
HN' N 



1 a 3 Dichloro-4-l4-[4<lH-tetrazo1-5-yl)phenoxyl-butoxy}-pheny^ 

♦u « v ™ m n The organic layers were dried over Na 2 S0 4 , filtered ana 

eth ano„easawh i .e S o 1 id(297n,g,30%).Po«as S iun,ca A ona te (13 
astirredsomuonof H2>*ch.oro^^ 

dichloromethane (3 x 20 ml). Organic extracts were dned over Na 2 S0 4 . fiWen 

in vaco to give a white solid which was purified by co.umn chromatography on srhca gel 



PCT/US2003/026377 

WO 2004/018386 



(2 SHJichloro^-l^t^lH-tetrazol-S-yDphenoxyl-butoxyl-phenyDethanone as a berge sohd H 
^MSO-dl500MHz)8.27(d.2H),7.77(d, lH),7.28(d, 1H), 7.16(d, 2H),4.27(m, 2H), 
4.17(m, 2H), 2.56 (s, 3H), 1.96(m, 4H). MS(ESI): 421 M+. 



10 



15 



20 



25 



EXAMPLE 16 

OH O 




( 2-Hydroxy-3-meftyl+(4-[4-(2^^ 

Benzoyl chloride (1.46 g, 1.21 mL, 10.4 mmol) was added to a stirred solution of 
2-methylresorcinol (1 g, 8.0 mmol) and aluminum trichloride (1.39 g, 10.4 mmol) m 
dichloromethane (40 mL) at 0 °C. The reaction was allowed to warn, to n, then stirred for 16 hr. 
It was then quenched by addition of IN aqueous HC1. The organic layer was separated, dried 
over MgS0 4 and then concentrated in vacua to give a residue that was purified via column 
chromatography on silica gel (eluting 5-60% ethyl acetaWhexanes) to give 902 mg (50%) of 
(2 ^Dihydroxy-S-methyl-phenyD-phenyl-memanone as a white solid. Potassrum carbonate (752 
mg 5 44 mmol) was added to a stirred solution of (2,4-Dihydroxy-3-methyl-phenyl)-pheny 1 - 
memanone (621 mg, 2.72 mmol) and 4-(4-Bromo-butoxy)-benzonitri.e (830 mg, 3.26 mmol) m 
acetone (40 mL) at 45 °C. The reaction mixture was stirred for 16 hr, then the acetone was 
removed in vacuo. The residue was then mixed with dichloromethane (100 mL) and water (100 
mL). The organic layer was separated, dried over MgS0 4 and then concentrated in vacuo to g,ve 
a residue that was purified via column chromatography on silica gel (elutmg 1-30% ethyl 
acetate/hexanes) to give 394 mg (36%) of 4-[4-(4-Benzoyl-3-hydroxy-2-methyl-phenoxy)- 
butoxyl-benzonitrile as a white solid. 4-l4-(4-Benzoyl-3-hydroxy-2-methyl-phenoxy)-butoxy)- 
benzonitrile (200 mg. 0.50 mmol), trimethylsi.ylazide (115 mg, 0.13 mL, 1.0 mmol) and 
dibutyltin oxide (19 mg. 0.075 mmol) were dissolved in toluene (10 mL) and heated to reflux for 
16 hr The reaction mixture was then cooled to rt and applied direcdy to a silica gel column 
(eluting first with 20% ethyl acetate/hexanes followed by 10% MeOH/dichlommethane) to g,ve 
81 m S (36%) of (2-Hydroxy-3.methyl-K4-[4-(2H-tetrazol-5-yl)-phenoxy]-butoxy(-phenyl)- 
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2H), 7.67-7.63 (m, 3H), 7.56 (d, 2H), 7.40 (d, 1H), 7.15 (d, 2H), 6.69 (d, 1H), 4.19-4.15 (m, 4H), 
2.07 (s, 3H), 1.97-1.95 (m, 4H). MS (ESI): 445 (M + H) + . 

EXAMPLE 17 



5 HO z C 

4.[4_(4-Acetyl-2,3-dichloro-phenoxy)-butoxy]-benzoic acid 

Potassium carbonate (130 mg, 0.95 mmol) was added to a mixture of l-(2,3- 
dichloro-4-hydroxy-phenyl)-ethanone (130 mg, 0.63 mmol), 4-(4-bromo-butoxy)-benzoic acid 
methyl ester (200 mg, 0.70 mmol) in acetone (6.3 ml) at 45°C. The reaction was allowed to stir 

10 for 16 hr and then cooled to rt. The mixture was concentrated in vacuo and then washed with 
water (2 x 15 ml) and extracted with dichloromethane (3 x 15 ml). Organic layers were dried 
over Na 2 S0 4 , filtered and concentrated in vacuo to give an oil. The crude oil was purified by 
column chromatography on silica gel (eluting 0-50% ethyl acetate/hexanes) to give 4-[4-(4- 
acetyl-2,3-dichloro-phenoxy)-butoxy]-benzoic acid methyl ester as a white solid (108 mg, 41%). 

15 A mixture of 4-[4-(4-acetyl-2,3-dichloro-phenoxy)-butoxy]-benzoic acid methyl ester (108 mg, 
0.26 mmol) in tetrahydrofuran (1.3 ml) and 1.0 N lithium hydroxide aqueous solution (1.3 ml) 
was stirred at 75°C for 16 hr and then cooled to rt. Mixture was acidified to pH 1 with 1.0 N HCl 
aqueous solution and extracted with ethyl acetate (3 x 20 ml). The organic extracts were dried 
over Na 2 S0 4 , filtered and concentrated in vacuo to afford 4-[4-(4-acetyl-2,3-dichloro-phenoxy)- 

20 butoxy]-benzoic acid as a yellow solid. 'H NMR (DMSO-d* 500MHz) 12.61 (s, 1H), 7.88(d, 
2H), 7.76(d, 1H), 7.27 (d, 1H), 7.02(d, 2H), 4.26(m, 2H), 4.15 (m, 2H), 2.57(s, 3H), 1.94 (m, 
4H). 
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l-(2-Hydroxy-3-methyl-4-{444-(2H-tetrazol-5-yl)-phenoxy]-butoxy}^ 

Phenylacetyl chloride (1.61 g, 1.38 mL, 10.4 mmol) was added to a stirred 
solution of 2-methylresorcinol (1 g, 8.0 mmol) and aluminum trichloride (1.39 g, 10.4 mmol) in 
dichloromethane (40 mL) at 0 °C. The reaction was allowed to warm to rt, then stirred for 16 hr. 
It was then quenched by addition of IN aqueous HC1. The organic layer was separated, dried 
over MgS0 4 and then concentrated in vacuo to give a residue that was purified via column 
chromatography on silica gel (eluting 1-30% ethyl acetate/hexanes) to give 815 mg (42%) of 1- 
(2 4-Dihydroxy-3-methyl-phenyl)-2-phenyl-ethanone as a white solid. Potassium carbonate (456 
mg, 3.3 mmol) was added to a stirred solution of l-(2,4-Dihydroxy-3-methyl-phenyl)-2-phenyl- 
ethanone (400 mg, 1.65 mmol) and 4-(4-Bromo-butoxy)-benzonitrile (505 mg, 1.98 mmol) in 
acetone (30 mL) at 45 °C. The reaction mixture was stirred for 16 hr, then the acetone was 
removed in vacuo. The residue was then mixed with dichloromethane (100 mL) and water (100 
mL). The organic layer was separated, dried over MgS0 4 and then concentrated in vacuo to give 
a residue that was purified via column chromatography on silica gel (eluting 1-30% ethyl 
acetate/hexanes) to give 151 mg (23%) of 4-[4-(3-Hydroxy-2-methyl-4-phenylacetyl-phenoxy)- 
butoxy]-benzonitrile as a white solid. 4-[4-(3-Hydroxy-2-methyl-4-phenylacetyl-phenoxy)- 
butoxyl-benzonitrile (75 mg, 0.18 mmol), trimethylsilylazide (42 mg, 0.05 mL, 0.36 mmol) and 
dibutyltin oxide (6 mg, 0.027 mmol) were dissolved in toluene (5 mL) and heated to reflux for 16 
hr The reaction mixture was then cooled to rt and applied directly to a silica gel column (eluting 
first with 20% ethyl acetate/hexanes followed by 10% MeOH/dichloro-methane) to give 48 mg 
(58%)of l-(2-Hydroxy-3-methyl-4-{4-[4-(2H-tetrazol-5-yl)-phenoxy]-butoxy}-phenyl)-2- 
phenyl-ethanone as a white solid. l H NMR (DMSO-d*, 500MHz), 5 12.76 (s, 1H), 8.01 (d, 1H), 
7.95 (d, 2H), 7.34-7.24 (m, 5H), 7.12 (d, 2H), 6.69 (d, 1H), 4.36 (s, 2H), 4.19-4.13 (m, 4H), 2.00 
(s, 3H), 1.94-1.91 (m, 4H). MS (ESI): 459 (M + H) + . 
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EXAMPLE 19 



10 




1 12 HytoxyO-propyWIM^ . 
l-[2 Hydroxy 3p jy^ ^ ^ of 4 . [(5 . bron)0 pe„«b e n M „i«rile (2.5g, 0.9mmol) ,„ 

ace»ne (50.nl) was added K.CO, <2.6g,1.7 m mo.) and 2 .4-Knhydn,xy-3--pn,py.aca.oph»on e 
rr 1 OnJl). The reaction mixture was allowed to stir at 60»C for 18 hours eoo.od to 

was purified by flash chromatography on siliea gel ^ w,thhexaneS:E ^ (4 0 "^ 
7Z"cety ,.3-hydroxy.2-propylphenoxy)pen, y l]oxy 1 benzoniuile (l.lg, 50%) as wh.te soltd 
MS (ESr^382 (MN-1) To a degassed solution of 4- { [5-(4-acetyl-3-hydroxy-2-propylphenoxy>- 

«60mg 3 L0I) and di-n-bu.yl.in oxide (30mg, O.lmmol). The reacoon was sttrreo a, 1 10 C 
TLC plate, ,0 afford desired l-P-n^^-P-P^' 5 -^ 1 ^^^. 7 g (d 

(m, 2H), 0.8 (m, 3H). MS (ESI) 425(^+1) 



EXAMPLE 20 



20 



25 




1 (2-Hydroxy^-propy^ n . 

acetone (50ml) was addedK 2 C0 3 (2.3g,1.7mmol) and 2'4'-dihy*oxy-™ 

TTo »n«U ^ reaction n^xture was allowed to sdr at 60°C for IS hou«, coo ed to 

(1 .7g, U.^mm concentrated m vacuo and the crude product 
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[ 4.(4-ac e ty 1 -3-hydroxy-2-propy.phenoxy)bu.o,ylb e nzo„ it ri,e (1.7g, 54%) as white solid. MS 

of 3 . m <-^-^y.^^™y^y^«* 

ZJo 54mmo.) in toluene (3ml) was added aadotrime.hy.si.ane <250mg. 2.1mmo>) and d, 
^o»de (20mg,0.1mmo.). The reaction mixture was 

1 G-hydroxyO-propyM-H-P^lH-tettaazol-S-yOphenoxylbutoxytphenyOethanone HNMR ( 

^^)^.7(d,,H).7. 5 (m,2H),73(maH),6.9(d,l^ 

2.6 (m,2H),2.5(s,3H), 2.! (m.4H), 1.5 (m. 2H),0.9(m. 3H). MS (ESI) 411 (M+l) 

EXAMPLE 21 




WAcetyM44-(4-acetyl-3-hydroxy-2-p ro pyl-pheno X y)-butoxy)-betEamide 

" Fre shlydisriUedoxaly.chloride(0.2ml.2.3mmol)wasadded,oa S uned S oluUo n 

of ^.^acetyW-hydroxy^-propyl-phenoxyVbutoxyl-benzoic acid (194 mg, 0.5 mmol) m 

«<hanl(.3L)a<ri.D^ 

ceased and mixture was allowed to stir until no staging matenal was observed £y 

Iture was concentrated in vacuo to give the acid chloride as a brown sohd. The ac,d chlonde 

ras 1 7 mmol) and acetamide ( 77 mg, 1.3 mmol) in tetrahydrofuran (1.0 ml) at 0 C. ™n 
^edmwarmtoriovermghtandthen washed ^wa^aOntiJandexti^edw^etity. 

.brow, residue. The crude residue was purified by column chromatography on atltca gel 
« 30-50% ethyl acetate/hexanes) to give W -acety.-4- [ 4-(4-ace«y..3-hvdrox J 
tnlVbutoxy^nzamideasawhitesolid. 

,n R6 < S 1» 7 94 (d 2H), 7.82 (d, 1H), 7.05 (d, 2H). 6.67 (d, 1H), 4.17 (m, 4H), 2.59 (s, 3H), 
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EXAMPLE 22 

OH O 



10 



15 




Bromine (10.5g, 66mmol) was added dropwise tc , a solution of 2 4 - 
*enlrmed to ambient temperature, stirred for 2 hours and c ~f'"^ A ^ to 

af ford ,.(3-bromo-2,4-dihydro,yphenyl>ethanone (5.8g, 35%). MS (ESI) 232^. To 
stirmd solution of 4-(4-bromobutoxy^^ 

added K 2 C0 3 (607mg.4.4mmol) and l.(3-bromo-2,4-dihydroxyphenyl)ea.anone (51 Ig 
^lo rVrn mixture then was aUowed to stir a, 40°C for 20 hours, cooled to ambten. 

elZ-andfinered. T**~~-^*~~^.£^^ 
purified by flash chromatography on silica ge. eluting w,th hexanes:E<OAc (3.1) to afltonl 4[4 
raUlXbromo-J-hydroxyphenoxyVbutox^benzonitiiie (230mg, 26%) as wh.te sohd. MS 

<ESI)403(M* + 1). To a degassed solution of afford 4- t 4-(4-acetyl-2-bromo-3- 

iidou^emy.si I ane(50mg,0.44mmol),di-n-bu,y 1 tin oxide 

.■ H».iin°rfor20 hours and cooled to ambient temperature. The mixture was punneo 

EXAMPLE 23 Q 

N' T 



-41 - 



WO 2004/018386 



PCT/US2003/026377 



,-<2.Chlorc,3-me,hyl-4-t4W^ 

Prepared in a similar fashion as outlined in example 15 usmg l-(2-Chloro-+. 

1H) 7 14<d,2H),7.06(d, 1H), 4.16 (dd.4H), 2.54 (s, 3H), 2.23 (s, 3H), 1.99 (dd. 4H). ESI. 401 



5 (M+H)* 

EXAMPLE 24 



10 



OH Q 



H2-Hydroxy-3-m^ 

Prepared in a sirmla^ 
chloride. 'H NMR (DMSO-d. 500MHz) 8 12.70 (s, 1H), 7.95 (d, ^/*/*^ 3 * 
2H), 6.66 (d, 1H), 4.18-4.13 (m, 4H), 2.04 (q, 2H), 1.99 (s, 3H), 1.97-1.92 (m, 4H), 1.10 (t, 3H). 
15 MS(ESI)397(Ivr+l). 



EXAMPLE 25 
OH 




20 



25 



H^Hydroxy^memy.-^e^^ 

Prepared in a similar fashion as outlined in example 18 usmg 3-(4- 
b romobuto*y>benzonitri.e. * NMR (DMSO-d, 500MHz) 6 £76 (s 1H)£02 d, ^7.60- 
7 57 On. 2H), 7.44 0, 1H), 7.33-7.25 (m, 5H), 7.07-7.04 (m, 1H). 6.69 (d, 1H). 4.36 (s, 2H), 
4.20-4.13 (m, 4H), 1.99 (s, 3H), 1.96-1.93 (m, 4H). MS (ESI) 459 (M + 1). 
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EXAMPLE 26 

OH O 




Prepared in a similar fashion as outlined in example 6 using 3-<4- 
. J ^Litrile 'H NMR (DMSO-d*. 500MHz) 8 13.02 (s, 1H), 7.84 (d, 1H), 7.62- 
bromobutoxy)benzon.mle. HNM * luI " *~ . w 4 20 _4 14 <m, 4H), 2.85 (d, 2H), 

3SZSSSXSSSSS3Z±~** 




15 



H 3-Brom.2-„ y drox y -^ 

Preparedinasimilarfashiona S ouUinedmexample22us,ng3(4 

eromoourox,)— . ^"^^^J^*^* 
6.60(d,lH), 4.40(m,4H), 2.60(s,3H), 2.1(m. 4H). MS 448.8(M + 1) 



EXAMPLE 28 ^ Q 



,.1T 

N' T 



20 
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10 



15 



Prepared in a similar fashion as outlined in example 3 us.ng chloride. 
(ESI) 411 (M*+l). 

EXAMPLE 29 



N' T 



HN-N 

MS (ESI) 439 (M + +l). 




EXAMPLE 30 ^ q 



20 



25 



N T 
HN-N 

K2-Hydro*y+<444-C2H-.e^^ 

• ( " plpa^dinas^larfashiona.oumnedinexamp.eSus.ng^moL 

■H NMR (DMSol 500MHz) 8 12.80 (s, 1H), 7.96 (d. 2H), 7.87 (d, 1H), 7 15 W «- 
6 ^m4.15*i2(m.4H),2.M(d.m2.16-2.U(m,lH),1.91-1.88( m ,4H),0. 9 4(d, 

6H). MS (ESI) 411 (M^+l). 
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EXAMPU331 oh Q 



EXAMPLE 32 




do o 

i* »H NMR (DMSO-d6, 500 MHz) 8 12.89 (s, 1H), 7.85 (d, 2H), 

20 2 :mtlS: i .90(m,4H),1.46( q ,2H),0.85( t ,3H).ESI:5 18 (M + H)^ 

EXAMPLE 33 
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So7-*3Hm.2H),0.8 8 (..3H).MS(ESI)424(M* + l). 



EXAMPLE 34 



10 



15 




butan - 1 - one p^ ta .^^-^ ta ^^i-SS?S^ 

. , u . « 1 nn p ! H NMR (DMSO-d*. 500MHz) 8 13.25 (s, 1H), 7.iO 
^9rSS.02(s, 9 H),0. 8 7(OH).MS(ES I )467^ + l). 



EXAMPLE 35 
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spared in a similar fashion as outlined in example 3 using l<2,4-Dihydroxy-3- 

(ivT+i). 



10 



15 



20 



EXAMPLE 36 




HZ-Hydtoxy-S-propyl^^ 

Prepared in a similar fashion as outlined in example 35 using 3-(4- 

3H). ESI: 453 (M+H) + 



EXAMPLE 37 



N' T 




HM^P-FluoroW^o^ 
( PreparedinasirmlarfashionasoudinedinexampleSusmgMuo^- 

25 ^omohutox^henLitrile. 'H NMR (CD3OD, 500MHz) 8 7.70 (t, 1H), 7.60(d,lH) t 6.65(m,2H) 
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6.50(d,lH), 
429.1(M+1) 



, 4.00(d,4H), 2.60(m, 2H) 2.50(s, 3H), 1.9(m,4H), 1.50(m, 2H), 0.80(m, 3H). MS 




HN"N 

544<4-Acetyl-3-hydroxy-2-propyl-phenoxy)«^ 

Preparedinasin*™^ 
, t J^Ltrile *H NMR (CD3OD, 500MHz) 8 7.65(t, 2H), 7.50(d,lH), 7.10(d,lH), 
bromobutoxy)benzomtnle. hwmk^v 

6.65(m,lH) ,4.00(d,4H), 2.60(m, 2H) 2.50(s, 3H), 1.9(m,4H), 1.50(m, 2H), 0.80(m, 3H). M 



436.0(M+1) 

EXAMPLE 39 



N' II 



OH O 



15 



20 



Prepa^inasW.arfashionasoutUnedinexamp.eSusingHS-ahy,-^- 



EXAMPLE 40 
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10 




xu »H NMR (CD,OD, 500MHz) 5 7.80(d, 1H), 7.60(d,lH), 7.4U^s, 

1.0(m, 3H). MS 479(M+1) 



EXAMPLE 41 




15 



u . J'Litrile J H NMR (CD3OD, 500MHz) 8 8.50(8. 1H). 8.25(d,lH), 7.55(d, 

1.50(m, 2H), 0.90(m, 3H). MS 456(M+1). 

EXAMPLE 42 

OH O 



20 
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Pmpared in a similar fashion as outlined in example 31 using 3-<4- 



10 



EXAMPLE 43 




20 



25 



30 



N T 
HN-N 

hydr ochlo ri de 4 . aminobenZ onit ri le(154 mg , 13-* J^^Sf 

iv, n .throne (214 mg 0.6 mmol) and tetrahydrofuran (6.0 ml) under 

nitrogen atmosphere was added 0.5 M potassium ^ Afteronehour.no 

n otn°r The mixture was allowed to warm to room temperature, aiic 
mmol) at 0 C. i ne mixture w» n( Mitinn of water and product 

gel(5«y.aee,atemexane),og^ 

hyd»xy-2-p«>pylphe»oxy)bu^^ was ^ 

dibutyhin oxide (15 mg, 0.06 mmol) and ^^"^ md excess ^douimethy. 

^^Ip^Uashehromatogmphyonsiliea^ 
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0.88 (t,3H). ESI: 410(M+H) + 



10 



15 



EXAMPLE 44 




N T 



1H), 4.27 (t, 2H), 4.16 (t, 2H), 2.63 (s. 3H), 2.00-1.92 (m, 4H). MS (ESI) 494 (NT+l). 



EXAMP1B45 



HN-N 




HS-Bro^-hydn.xy^^ 
20 ^'"^^ 

2.01-1.99 (m, 4H), 0.97 (d, 6H). MS (ESI) 557 (NT+1). 



EXAMPLE 46 
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X 



Ka.HyW-iodo^^ 

Prepared in a similar fashion as outlined in example 44 using 3-(4- 

S57«.»S»-.»=<»«H>,«» tt «»MS»>3« or..). 



EXAMPLE 47 



N T 




20 



u J Litrile »H NMR (DMSO-d*. 500 MHz) 5 12.84, (s, 1H), 7.83 (d, 1H), 7.56 

1.93 (m, 4H), 1.47 (q, 2H), 0.86 (t, 3H). 
ESI: 445 (M+H) + 

EXAMPLE 48 
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10 




TO' 

N' T 
HN' N 

H 2-Hydroxy-4-{4-[3-.ne m oxy.^ 

e * a, " >ne Preparer, in a similar fashion as outlined in example 5 using 
hromobutoxtfbenLitrile. * NMR (DMSO-d, 500 MHz) 6 12.84 £ I* £ « * 
7.56 (m. 2H), 7.13 (d, 1H). 6.67 (d, 1H), 4-18-4-12 (m, 4H). 3.84 (s, 3H), 2.58 (s, 3H), 2.55 (m. 
2H), 1.93 (m, 4H). 1.48-1.44 (m, 2H), 0.85 (t, 3H). 
ESI: 441 (M+H) + 

EXAMPLE 49 




20 



25 



l-(2-Hyd ro xy-3-p ro pyl-4-(4.[5^ 

1 (2 Hydroxy ^ py^ ^ 6<hloronicotinonitrile {390 mg> 2 . 8 mmol) , dimethylformam.de (28 
ml ). M-butanediol (1.0 ml, 11.3 mmo.) and potassium carbonate (506 mg, 3.7 mmoV> was 
heated to 140°C forten minutes. The reaction was cooled, washed wtth bnne(100 ml) and 
^d with ethyl acetate (3 x 40ml). The organic extracts were dried (Na lS 0 4 ), ffl^red and 
concTtrated in vacuo. Purification of the resulting oil using flash chromatography on sthca gel 

solid (240 mg 44%). A mixture of 6-(4-hydroxybutoxy) nicotinomtnle (239 mg, 1.2 mmol) 

(4 9 n,,) and triphenylphosphine (487 mg, U mmo.) -££££1 
nitrogen atmosphere. Diethyla.odicarboxy.ate (0.29 ml, 1.8 mmo.) was added ^ 
ai.owedtowanntoxoom.empemtnm.2%4^^ 

2*> was then added. Mixture stirred for 16 hours a, room temperature and then concentrated 
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10 



ft. vacuo to give a brown oil which was purified by flash chromatography on silica gel (0-60% 
ethyl acetate/hexanes) to give a 1:1 mixture of 2',4'-dihydroxy-3'-propylaceto-phenone and 6-[4- 
(4- a cetyl-3-hydroxy-2.propylphenoxy)butoxy]nicotinonitrile (630 mg.) A mixture of the crude 
product (630 mg, 0.91 mmol), toluene (13 ml), dibutyltin oxide (34 mg, 0.14 mmol) and 
Lidotrimethylsilane (0.72 ml, 5.5 mmol) was heated overnight at 1 10°C. Purification of cooled 
reaction mixture by flash chromatography on silica get (30-100% ethyl acetate/hexanes followed 
by 10-25% methanol/ethyl acetate) afforded H 2-hydroxy-3-propy^ 
pyndin-2-yloxy]-butoxy}-phenyl)-emanon^ ^^^1^441 
Zz) 6 12 83 (s, 1H), 8.79 (d, 1H), 8.25 (dd, 1H), 7.80 (d, 1H), 6.98 (d, 1* 6 66 (d 1H) 44 
(m, 2H), 4.17 (m, 2H), 2.57 (s, 3H), 2.54 (m, 2H), 1.99-1.92 (m, 4H), 1.47-1.41 (m, 2H), 0.86 (t, 
3H). ESI:412(M+H) + 



20 



EXAMPLE 50 

OH 



n' 7l 




l- ( 2-Hydroxy-3-memyl-4-{4-[4-(2H-tetrazol-5-yl)-phenylsulf^ 

butan-l-one , 
Prepared in a similar fashion as outlined in example 6 using 4-cyanothiophenol. 
'H NMR (DMSO-de, 500MHz) 5 12.99 (s, 1H), 7.91 (d, 2H), 7.81 (d, 1H), 7.40 (d, 2H), 6.61 (d, 
1H), 4.11 (t, 2H), 3.09 (t, 2H), 2.13-2.11 (m, 1H), 1.94 (s, 3H), 1.91-1.86 *m, 2H), 1.79-1.76 (m, 
2H), 0.91 (d, 6H). MS (ESI) 441 (M++1). 
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H2-Hydro*y+(4-(me.hy.-^^ 



ethanone 



A mixture of 4-U4-(4-acetyl-3-hydroxy-2-propylphenoxy)butyl]- 
armnolbenzonitrile (80 mg, 0.22 mmo.), methanol (4.0 ml) and paraformaldehyde^, L66 
^ "nxed overnight and then cooled to room .ensure. 10% PaHad.um on carbon 
Sg) was added .0 mixture and the mixture was then placed under hydrogen atmosphere at 1 

a vellow oil whioh was further purified by flash chromatography on srhca gel (0-50% ethyl 
LChexanes)<ogive4-«4^^ 

henzonitrile (15 mg, 18%). A mixture of 4-([4.(4-acetyl-3-hydroxy-2- ■ 
pro P ylphenoxy)butyl](methy.)amino)be M onitrile (15 mg, 0.04 mmol). toluene (0.6 rrd), 
Z t yLoxide(2mg,0.0 1 mmo,)anda Z id«lsi.»ne(0a^ 
HOT overnight under nitrogen atmosphere. The reaction mixture was punfied 1 by ^ 
hromatography on silica ge! (50-100% ethyl acetate/hexanes, followed by 0-10% met anol/ethy. 
^to^l-P-hyd™^^^ 

iSLyn-ethlne as a yellow solid . '« NMR (DMSO-d. 500 MHz) ™ 

W 77 (m 3H), 6.63 (d, 2H), 6.63 (d, 2H), 4.11 (m, 2H), 3.47 (m, 2H), 2.97 (s, 3HX 2.54(s, 



EXAMPLE 52 

OH O 



HN~"N 

NK J) 
N 



H 3-Bromc,2-hydroxy-4- [ 3-(2H-tet^ 

Prepared in a similar fashion as .outlined in example 1 using 3-(4- 
bremobutoxy)benzonitn,e and l-C3-Bromo-2.4^hydroxy-ph^ H 
NMR (CD,0 D , 500MHz) 5 13.46 (s, 1H), 8.19 (s. 1H), 8.05 (d, 1H), 8.00 (d 1H). 7J2-T63 (m, 
2hT 6 89 (d, 1H), 5.48 (s, 2H), 2.94-2.89 (m, 2H), 2.18-2.U (m 1H), 0.94 (d, 6H). MS (M+H). 
430.8. 
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6H). MS (M+H): 430.7. 



EXAMPLE 54 




l,2-Hydxo*y-3-p ro pyl-4-(3-[4-(2^^ 

n hLnnitrile 'H NMR (DMSO-da, 500MHz) 8 7.98 (d, 2 H), 7.77 (d, 1H), 7.50 

2H), 1.40 (m, 2H), 0.8 (t, 3H). MS (ESI) 410.93 (MM). 

While the invention has been described and illustrated with reference to certain 
parties embodiments thereof, mose skilled in the art will appreciate that various Rations 
changes modifications, substitutions, deletions, or additions of procedures and pro ocols may be 
madl without departing from the spirit and scope of the invention. For example, effective 
dosages other than the particular dosages as se, forth herein above may •»«>»»>-• 
consequence of variations in responsiveness of the mammal being treated for any of the 
indications with the compounds of the invention indicated above. 
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